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WilKN the immediate dangers attendant upon strangulated 
hernia have been safely passed, it is rare for any trouble directly 
consequent upon the strangulation to arise at a later period. In 
a recent paper Uloodgood 1 has called attention to this fact, and 
quotes a large series of operations for all classes of hernia at 
the Johns Hopkins Hospital, numbering over 900, in which 
there was but one ease of obstruction occurring in a patient 
who had recovered from the first operation. This case proved 
fatal, hut no details arc given. Considering the large number 
of recoveries from strangulated hernia, either after operation or 
after successful taxis, and the amount of damage which in many 
eases must have been sustained by the bowel during its in¬ 
carceration, it is remarkable how few of the patients suffer at a 
later period from intestinal obstruction due to cicatrization. ■ 

Treves, 2 writing in 1899, stated that he had found, be¬ 
sides some specimens in museums, only eleven recorded cases of 
this condition. Most of these, together with some others, will 
be found tabulated at the end of this paper, in addition to three 
new cases which have come under my own observation. Two 
of these were in St. Thomas’s Hospital, under the care of Mr. 
Clutton and Mr. Battle respectively, for whom I acted, and who 
have kindly allowed me to make use of them. The third was a 
private patient of Mr. F. C. Abbott, whom I assisted at the 
operation, and who has kindly placed his notes at my disposal. 

'flic explanation of the rarity of this condition is, I think, 
to be found in the fact that the trouble is only likely to occur in 
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an uncommon class of hernia, namely, where the damage has 
been too great to allow of perfect recovery, and yet not suffi¬ 
cient to produce complete gangrene. When gangrene of the 
whole thickness of the gut wall is found to have occurred, or 
is considered likely to happen, it is treated cither by invagi¬ 
nation, resection, or enterostomy; or else, having been returned 
into the abdomen, it brings about a fatal issue from peritonitis. 

Stricture after strangulated hernia may therefore be re¬ 
garded as a sequela of those “doubtful” cases which arc for¬ 
tunate enough to escape perforation after reduction. 

Although the condition of the gut is by no means depen¬ 
dent upon the duration of strangulation, it is of some interest 
to observe that in those cases in which it has been noted the time 
has varied from fourteen to seventy-two hours, the average 
being fifty-five. 

In the series under consideration, whilst there has usually 
been some additional factor in the production of the obstruc¬ 
tion, such as adhesions or kinking, there has in all been a struc¬ 
tural change in the bowel wall primarily, and I have excluded 
cases where the adhesion, kink, or other accident was the sole 
cause. 

Pathology .—In most cases the stricture has been single and 
extensive; in the minority there have been two annular con¬ 
strictions at a short distance apart, with a pouch of non- 
cicatrized gut between them. We may therefore distinguish 
two kinds, each having a distinct mode of production. 

(i) The single stricture. From experiments on animals, 
carried out by placing clamps at varying pressures upon the 
mesentery, Maas 3 found that when only the venous circula¬ 
tion in a portion of the bowel is interfered with, the resulting 
congestion passes off after removal of the clamp, and leaves no 
structural change. If, on the other hand, the arterial supply 
also is interfered with, then one of two events follows, (a) if 
only for a short period, necrosis of the inner coats occurs, com¬ 
mencing in the mucous membrane, and commensurate in depth 
with the duration of the ischaemia; (b) beyond a certain period 
of time total gangrene results. 
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The single stricture, whether involving the whole circum¬ 
ference of the bowel or not, follows upon necrosis due to tem¬ 
porary interference with the arterial supply of the loop. In 
Bryant’s 4 case, for example, the cicatricial area was an inch 
and a half long, “as though the whole loop had suffered.” 
This might easily result from the strangulation of a small 
knuckle, such as is so often found in a femoral hernia. Be¬ 
longing to Ibis class arc the cases of Mollard, 5 Maas, 3 Newton 
Pitt, 7 Goodhart, 8 Ohio, 11 and Nicaise. 10 

(2) The double stricture. This is produced in an en¬ 
tirely different manner, being dependent upon cicatrization re¬ 
sulting from direct local damage at the site of strangulation. In 
the cases which I have bad the opportunity of examining, it 
was obvious that the mucous membrane, as well as the other 
coats, had suffered. In all the peritoneum looked white and 
thickened at the site of the cicatricial ring. But it is of interest 
to note here a case recorded by Allaux," in i860, in which the 
mucous membrane was normal and moved freely over the 
stricture which involved only the outer coats. In this instance 
there arc no clinical details, as the patient when first seen was 
moribund from peritonitis, and died almost immediately. At 
the autopsy a portion of bowel was found, a little distance above 
the ileocrccal valve, which had been involved in a femoral 
hernia. There were four annular constrictions, a few centi¬ 
metres apart, with dilated pouches between them. No history 
of previous strangulation was given, and Allaux attributed 
these rings to the pressure of an ill-filling truss. 

The annular stricture is the less common variety, and for 
this reason, that damage sufficient to produce any considerable 
degree of cicatrization would rarely be arrested at this point, but 
would either lead to extensive necrosis with subsequent perfora¬ 
tion, or would guide the surgeon to anticipate such a calamity 
by resection or some other means. 

The instances of this variety of stricture are those of Alexis 
Thomson, 12 Raoult, 13 Bernard Pitts, 14 and the three which are 
here given in detail. I have classed Abbott’s case under this 
heading, although only one stricture was found. It was annu- 
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lar, narrow in vertical extent, and had evidently been produced 
in the same manner as the others. 

No doubt the two varieties are sometimes present together, 
for in the cases of Garre and Maas well-marked constriction 
grooves were noted at the herniotomy. In many cases where 
such lines of constriction have been observed, the resulting 
cicatrization must he too slight to he a subsequent source of 
danger unless some additional factor he added. 

Whether the stricture is of the first or the second variety, 
obstruction may be brought about in any of the following ways: 

1. The actual lumen may become progressively narrowed 
so as to cause symptoms of varying severity. 

2. Indigestible substances may become impacted above the 
stricture. In one instance a mass of beans and raisin seeds was 
found; 10 in another, a number of orange pips and currants. 

3. Adhesions to the parictcs or to neighboring viscera (the 
bladder in one case 3 ) will add to the dangers of obstruction. 

4. Adhesion between the gut above and below the stric¬ 
ture, and the formation of a spur. In the case recorded by 
Nicaise this had occurred in such a manner as to mimic the ileo¬ 
colic junction. The dilated pouch above resembled the caecum, 
and the stricturcd part projecting into its lumen, the ilcoctccal 
valve. 

5. A sudden kink at the site of constriction may occur 
independently of adhesions. 

Variety of Hernia and Portion of Bowel involved .—Both 
inguinal and femoral strangulations have preceded the obstruc¬ 
tion, the inguinal rather more commonly than the femoral; but 
I have been unable to find, an instance following any other 
variety. Goodhart’s case, in which the structured gut was 
found, post-mortem, occupying an obturator hernia, was the 
result of a femoral strangulation five years previously. 

As regards the portion of bowel involved, all the instances 
have occurred in the small intestine, no example of stricture of 
the colon from this cause having, so far as I am aware, been 
recorded. This fact goes hand in hand with the preceding, 
since the colon is comparatively rarely strangulated, and then it 
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is most frequently found in an umbilical or a ventral rupture. 
Most of the instances have occurred in the ileum, but some in 
the jejunum. In one example it was only two feet below the 
duodenum, 12 in another six, and in a third nine. 10 

Course of the Symptoms .—Any interval may elapse be¬ 
tween the strangulation and the commencement of the result¬ 
ing obstructive symptoms. It has varied from a week up to 
eighteen years. In the majority of instances the symptoms have 
either been of a chronic nature throughout, or chronic ter¬ 
minating acutely. These have been marked by spurious diar¬ 
rhoea, frequent vomiting, abdominal distention, and progressive 
emaciation. In very few has a sudden acute obstruction oc¬ 
curred without previous symptoms. Such cases would most 
probably be due to a sudden acute kink at the site of constric¬ 
tion, a condition which was actually present in one of my cases. 
One or two have been marked by excessive diarrhoea shortly 
after the herniotomy, pointing to ulceration of the mucous 
membrane. 

Treatment .—This must of course depend upon the con¬ 
dition found at the operation. Undoubtedly the ideal treat¬ 
ment is to widen the lumen by dividing the stricture in the long 
axis of the bowel and suturing the resulting wound in the 
transverse diameter, hut the cases in which this would be pos¬ 
sible are rare. On the analogy of pyloroplasty, the name en- 
teroplasty has been applied to this operation, although the con¬ 
ditions are not precisely similar. The successful cases of 
Mollard and of Ablrotl were dealt with in this manner, and 
Allingham 10 has given two successful cases in which the opera¬ 
tion was done for simple stricture of the intestine due to other 
causes. It is well, however, to bear in mind the possibility of a 
kink occurring at the mesenteric border after the suturing is 
completed, and the consequent formation of a spur at that spot. 

Where two strictures occur at a distance from one another, 
or where the stenosis is too extensive, or too complicated by 
adhesions for cnleroplasty to be done, then lateral anastomosis 
would be the best treatment. In one case, indeed, it looked as 
though nature had indicated this line of treatment, for adhesions 
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had occurred, followed by ulceration, between the bowel above 
and below the obstruction, thus producing what one might 
almost look upon as a natural lateral anastomosis. In cases of 
acute obstruction, however, the conditions of vitality of the 
gut wall and the virulence of its contents would militate against 
success in this as in other forms of acute intestinal obstruction. 
In my first case death was due to purulent peritonitis, although 
the lateral anastomosis had not leaked. I attribute this to the 
virulence of the intestinal contents, and believe that the right 
way to have dealt with the case would have been to relieve the 
obstruction by enterostomy, and to have done the anastomosis 
after the bowel bad resumed its normal condition. Alexis 
Thomson suggests lateral anastomosis, but prefers resection. 
Both his cases treated in this manner recovered, as also did those 
related by Garre and Maas. Considering the innocent nature 
of the stricture, however, this would appear to be an unneces¬ 
sarily severe procedure, especially if extensive adhesions are 
present, unless called for by perforation, actual (as occurred in 
two cases) or threatened. 

Cask I.—A male, aged forty-eight years, was admitted to St. 
Thomas’s Hospital on March 30, 1903, under the care of Mr. 
Baltic, suffering from acute intestinal obstruction of three days’ 
duration. There was a short scar over the right iliac fossa, the 
site of what, from the history, had been an appendicular abscess 
opened thirty years previously. lie gave a history of having had 
a strangulated hernia reduced under chloroform eighteen years 
before. He did not remember bow long the symptoms had lasted 
before the reduction. There was a partially reducible left inguinal 
hernia, quite slack, and having an impulse on coughing. It was 
thought that the obstruction might be due to adhesions conse¬ 
quent upon the abscess thirty years previously. The abdomen 
was opened in the mid-line below the umbilicus. Distended small 
intestine presented. On following this downward the cause of 
the obstruction was found situated in the ileum about three feet 
above the ileoca:cal valve. There were two annular fibrous con¬ 
strictions two inches apart, the portion of bowel between them 
being dilated to form a pouch. There were no adhesions involving 
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this portion of the intestine. Both constrictions were pervious, 
but the lumen was occluded by an acute kink at the site of one of 
them. A lateral anastomosis was effected between the portions of 
intestine above and below the obstruction. On the third day the 
bowels were opened. Unfortunately, death occurred from peri¬ 
tonitis on the fourth day. At the autopsy the anastomosis was 
found to be water-tight, so that the peritoiiitis must have been due 
to operation infection. The left inguinal canal was occupied by 
a process of omentum. There were many old tough adhesions 
in the right iliac fossa and between the liver and parietes. 

Cask If.—A female, aged forty-one years, was admitted to 
St. Thomas’s Hospital, under the care of Mr. Clutton, on October 
30, 1903, with symptoms of acute intestinal obstruction of two 
days’ duration. There were signs of free fluid in the peritoneal 
cavity, and the liver dulncss was absent in front. Five months 
previously she had been operated upon for a left femoral hernia 
which had been strangulated for thirty-six hours. In the light 
of the previous case, it seemed probable that obstruction and per¬ 
foration had occurred at the site of the previous strangulation, 
and this turned out to he the case. The abdomen was opened 
through the left rectus. Feculent fluid and gas escaped. Ad¬ 
herent to the neighborhood of the left femoral ring was a coil 
of small intestine which had perforated. The patient’s condition 
was so had that nothing radical could be attempted. The offend¬ 
ing coil was therefore brought outside the abdomen, the peri¬ 
toneum cleansed as thoroughly as possible, and the wound par¬ 
tially closed. Death took place a few hours later. For the 
pathological description I am indebted to Dr. C. R. Box, who per¬ 
formed the autopsy. 

“ Six feet below the duodenojejunal flexure was a perforated 
coil of small intestine. The gut in this situation was doubly 
strictured as if it had been nipped in a hernia. Above the upper 
stricture there was a pouch, and in the pouch was an extensive 
ulcer. Below the stricture was another pouch and then the second 
stricture. Lodged in the pouches were some orange pips and 
currant skins. The kinked bowel bad become adherent to itself 
in such a manner that the part above the upper stricture was 
adherent to the part immediately below the lower one, and a 
fistulous communication had been thus established from the ulcer 
to the gut below the lower constriction. The adhesions tunnelled 
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by the fistula had perforated, and in addition tile ulcer had per¬ 
forated on the opposite wall of the bowel. The ulcer was chronic, 
and the gut above the obstruction was dilated and thickened. The 
normal lumen, though present, was very tortuous at the obstructed 
part.” 

Case III.—Mr. Abbott’s Case.—The patient was a gentle¬ 
man aged seventy years, who had led an active and healthy life. 
He had suffered from a left inguinal hernia for twenty years, 
which had given him trouble from time to time, and for which he 
had always worn a truss. Three months before operation he had 
over-exerted himself by carrying a portmanteau, and on the next 
evening was seized with colicky pain, which rapidly became worse. 
The abdomen was hard and tender, especially in the left lower 
part. He became cold and collapsed and vomited. The pain was 
relieved by morphia and fomentations, hut the vomiting continued, 
ultimately becoming black. On the second evening after the 
attack he passed a stool containing much dark blood, and in a 
few days he recovered completely. He did not recall the condi¬ 
tion of the hernia at the time, hut this attack was in all probability 
due to the strangulation of a piece of bowel which luckily freed 
itself. During the following three months lie bad four severe 
attacks of abdominal pain, with constipation and vomiting, and 
for the whole of that period he had suffered from troublesome 
and unaccustomed constipation. On examination, there was a 
moderate-sized, easily reducible left inguinal hernia. The abdo¬ 
men appeared absolutely normal. 

Operation .—The abdomen was opened through the left rectus. 
A ring stricture was found in the ileum two and a half feet above 
the ileoca;cal valve. At this point the bowel was markedly con¬ 
tracted, the peritoneum was dull white and thickened, and the 
wall of the gut felt thickened. On opening the bowel by a longi¬ 
tudinal incision above the stricture there was seen to be a tight 
fibrous ring having a lumen the size of a cedar pencil. No trace 
of a second stricture could be found. The incision was then car¬ 
ried downward through the stricture, and the wound was sutured 
in a transverse direction. There seemed to be a slight kink at the 
mesenteric border, but the lumen was perfectly free. The abdomi¬ 
nal wound was closed in layers. There was a severe and pro¬ 
longed attack of colic on the second day. accompanied by visible 
peristalsis, which was believed to be due to obstruction caused by 
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the kink and swelling at the line of suture. The attack was 
relieved by morphia and a turpentine enema, and there was no 
further (rouble of any kind. Mr. Abbott writes: “ I believe that 
the first attack was due to the strangulation of the hernia, and 
that the subsequent ones were caused by the commencement and 
increase of the stricture. Owing to the small transverse length 
of the fibrous ring when opened out, a kink was produced at the 
mesenteric side when the cnteroplasty was completed. For this 
reason I believe that an anastomosis would have been the better 
operation, and is the course I should adopt in a similar case.” 
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